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Obr. 1. 



plynule nastaveni kmitoctu vlastni 
prepinac kmitoctu vlastni synchronizace 
prepinac synchronizace 
prepinac zpozdeni souMhov^ho impulsu 
plynul£ nastaveni zpozdeni soubehovebo impulsu 
prepinac zpozdeni merneho impulsu 
prepinac d£Iky merneho Impulsu 
plynule nastaveni d£lky merneho impulsu 
prepinac polarity merneho impulsu 
vystup merneho impulsu 
v^stup soubehoveho impulsu 
sitov^ vyplnac 
kontrolni zdrovka 
zdifky pro polohovou modulaci 
svorky pro privedem vnejsiho synchronizacnlho 
nape 1 1 
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Fig. 1. 



— Continuous adjustment of the internal sync fre- 
quency 

— Selector switch of the internal sync frequency 

— Synchronization switch 

— Selector of the sync pulse delay 

— Continuous adjustment of the sync pulse delay 

— Selector of the measuring pulse delay 

— Selector of the measuring pulse duration 

— Continuous adjustment of the measuring pulse 
duration 

— Selector of the measuring pulse polarity 

— Measuring pulse output 

— Sync, pulse output 

— Mains switch 

— Pilot lamp 

— Sockets for position modulation 

— Terminals for the connection of an external 
voltage 
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POUZITl 



Impulsni generator Tesla BM 412 je urcen pro nejrftz- 
nejsi pouziti v impulsov£ techmce, V radiolokacni 
technice mOze slouzit jako zdroj vysllacich radioto- 
kacnich impulsu, v televiznf technice je vhodny k ur- 
covani impulsovych prenosov^ch vlastnostl beznych 
obrazovych zesilovactl az do kmitoctu 6 MHz. Impulsni 
generator Ize pouzit jak pro laboratory ucely, tak i pro 
opravy nejrdznejsich zarizem v impulsove technice, 

Plynule regulovatelny vzdjemny casovy posuv mernGho 
a soubehoveho impulsu umoznuje spolehlivd pozorovdni 
merneho impulsu na synchroskopu. 

Vystup 75 Q umoznuje prenos merneho impulsu norm&l- 
nim 75 ohmovym souosym kabelem na vets! vzd^lenost, 
Moznost vlastmho spousteni odstranuje v mnoha prlpa- 
dech nutny nf generator. Naopak moznost spousteni 
ruznymi prfrbehy usnadnuje prdce na slozitych impuls- 
nich zarizemch {radiolokatory, televizni obvody atd,). 

POFIS FfilSTROJE 

Impulsni generator Tesla BM 412 je zdrojem mernych 
a soubehovych Impulsu s nezavisle nastavitelnym caso- 
vym zpo^denim proti spoustecimu impulsu. 

MernG impulsy maji voiltelnou polaritu (kladnou i za- 
pornou) a plynule promennou sifku od 0,1 do 30 ^sec 
(viz obr. 2) a Ize je polohovi modulovat v rozsahu 
± 10 f-tsec. CasovS zpozdeni je nastaviteln£. 
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APPLICATION 



The TESLA BM 412 pulse generator is intended for the 
most varied application in pulse technics. In radar tech- 
nics it can be applied as a source of transmitting inter- 
cepting pulses, in TV technics it is suitable for the de- 
termination of the pulse-transmission properties of 
standard video amplifiers of frequencies up to 6 Mc/s. 
The pulse generator can be applied not only for labo- 
ratory purposes, but also lor the repair of the most va- 
ried equipments employed in pulse technics. 

The continuously controllable mutual time shift of the 
measuring and sync pulses enables the reliable obser- 
vation of the measuring pulse on the synchroscope. 

The output of 75 ohms enables the transmission of the 
measuring pulse via a standard 75 ohms coaxial cable to 
larger distances. The self-triggering in many cases dis- 
penses with the necessity of an A. F. generator. On the 
other hand, the external triggering with various wave- 
forms simplifies work with complicated pulse equipment 
(radar, TV circuits, etc), 

DESCRIPTION OF THE INSTRUMENT 

The TESLA BM 412 pulse generator is a source of mea- 
suring and sync pulses with independently controllable 
time delay in relation to the triggering pulse. 

The measuring pulses are of arbitrary polarity {positive 
or negative) and their duration is continuously change- 
able from 0.1 to 30 ^sec (see Fig. 2), and they can be 
position modulated within the range + 10 ^sec. The 
time delay is adjustable. The sync pulses are of constant 
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Casovy diagram funkce 

1. Multivibrator I 
(osazen elektronkou El), 

2. Derivovany prubeh I na 
tlumivce LI. 

3. Spousteci impuls pro multivibra- 
tor IT (E7). 

4. Zpozdeni merneho impulsu zlska- 
ne multivibratorem II. 



5. Derivovany prubeh II m 
sekundaru L2. 



6. Spousteci impuls vyrabeny 

v tvarovacim stupni (E8) pro 
spousteni multivibratoru III. 

7. Merny impuls vyrobeny v multi- 
vibratoru III (E9, E10). 

8. Zpozdeni soubehov£ho impulsu 
zlskane multivibratorem IV (E5). 



9. Derivovany prdbeh IV na 
sekundaru L3. 



10 + Soubehovy impuls vyrabeny 
tvarovacim stupnem (E6). 



OPERATIONAL TIME DIAGRAM 

1. Multivibrator 1 

(fitted with the tube El). 

2. Derivated waveform I 
(on the inductance LI). 

3. Triggering pulse for the multi- 
vibrator II (E7). 

4. Delay of the measuring pulse ob- 
tained from the multivibrator II. 



5. Derivated waveform II 

(on the secondary winding of the 
transformer L2), 



6. Triggering pulse produced by the 
shaping stage (E8) for triggering 
the multivibrator III. 

7. Measuring pulse produced by the 
multivibrator III (E9 P E1G), 

8. Delay of the sync pulse produced 
by the multivibrator IV (E5) t 



9* Derivated waveform IV 

(on the secondary winding of the 
transformer L3). 



10. Sync pulse produced by the sha- 
ping stage (E6). 



Obr. 2. 



Fig. 2. 



Soubehov£ impulsy maji konstantni sirku a k lad non po- 
laritu* Na impuismm generatoru Ize nasiavit casove 
zpozdem soubehoviho impulsu za impulsem spousteclm. 
Merne a soubehov£ impulsy jsou tedy proti sobe Casove 
posouvateln£ a jsou vyvedeny konektory J a K. 

Pro snadn§ zisk£nl predstavy o cinnosti pristroje a vz&- 
jemndm vztahu mezi impulsy je na obr. 2 uveden caso~ 
vy diagram funkce pristroje a na obr. 3 blokovG s.chdma* 




Obr. 3, 



1 multivibrator 1 

4 multivibrator II 

6 tv a ro vac! stupen E8 

7 multivibrator III 

8 invertor 

9 multivibrator IV 

10 tvarovaci stupefl E8 

11 tvarovaci obvody 
spousteclch impulsu 



a — svorky pro vnejsf 

synehronizacni napetl 



b — vystup merneho impulsu 

c — vystup soubehoveho 
impulsu 
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duration and positive polarity. On the pulse generator 
the time delay of the sync pulse can be set to lag be- 
hind the triggering pulse. Thus the measuring and sync 
pulses are mutually adjustable in time and are connec- 
ted to the connectors J and R. 

For explanation of the operation of the instrument and 
of the mutual relation between the pulses, in Fig. 2 
is given an operational time diagram and in Fig, 3 
a block schematic diagram. 




Fig, 3. 



1 Multivibrator I a — Terminals for the 

external synchro- 
nizing voltage 

4 Multivibrator II 

6 Shaping stage E8 

7 Multivibrator III 

8 Inverter b — Measuring pulse 

output 

9 Multivibrator IV 

10 Shaping stage E6 

11 Pulse shaping circuits 
of the triggering pulses 



c — Sync pulse output 



Generator spousliclch impulsu — volnobezny multivi- 
brator I {osazen elektronkou El) ma regulovatelny kmi- 
toGet obdelnlkoveho nap£ti v rozsahu 100 Hz— 30 kHz, 
kterd je zesileno v elektronce E4 a soucasne derivov&no 
indukcnostl LI. Zaporny impuls, vznikly derivaci se- 
stupneho cela je omezen polovodicovou diodou E16, 
kladny impuls vznikly derivaci n&stupiriho cela spousti 
monostabilnl multivibrator (E7), ktery vyrabi obd&lnl- 
kovb napeti s volitelnou dobou trvdnl, slouzicl k vy- 
tvorenl nastavitelnGho odstupu mern£ho impulsu od 
spousteciho, 

Toto obdelnikove napeti z multivibr&toru je derivov&no 
derivacnlm trans format or em L2 a upraveno diodou E20. 
Takto upraveny impuls prochazl tvarovacim stupnem, 
osazenym elektronkou E8, vyrabejlcim impulsy, slouzicl 
k spoustem monostabilnlho multlvibrdtcru 10, osazeneho 
E9 a E1G. Multivibrator III. vyrabi obd£ImkovG napeti 
merneho impulsu, ktere je vedeno pres vystupnl inver- 
tor, osazeny Ell, zajistujici nizkou a stalou vystupnl 
impedanci spolu s volbou polarity merneho impulsu na 
vystupnl konektor. 

Vhodne upravene napeti odeblfane z vystupnl ho obvodu 
elektronky E4 spousti dalst monostabilnl multivibrator 
osazeny elektronkou E5, vyrabejlcl obd£lmkove napeti 
s volitelnou dobou trvani, vytvarejlci odstup soubeho- 
veho impulsu od spousteciho, Toto napeti je opet deri- 
vovano derivacnlm transformatorem L3 P vhodne tvaro- 
vano polovodicovymi diodami E21, E26 a takto ziskany 



The triggering pulse generator — the flywheel multi- 
vibrator I (fitted with the tube El) — produces 
a rectangular voltage of controllable frequency within 
the range 100 c/s to 30 k c/s. This voltage is amplified 
by the tube E4 and simultaneously derivated by the 
inductance LI, The negative pulse, produced by the 
derivation of the pulse decay-time is limited by the 
semiconductor diode E16, the positive pulse produced 
by the derivation of the pulse rise- time is triggered by 
the mo no stable multivibrator (E7) which produces 
rectangular voltage of controllable duration for the 
production of an adjustable distance between the mea- 
suring and triggering pulses. 

This rectangular voltage from the multivibrator is de- 
rivated by the derivation transformer L2 and adjusted 
by the diode E20. The adjusted pulse passes the shap- 
ing stage which employs the tube E8 and produces 
pulses applied for the triggering of the monostable 
multivibrator III. This multivibrator employs the pen- 
todes E9 and E10 for producing the rectangular mea- 
suring pulses which are connected to the output con- 
nector over an output inverter (fitted with the tube 
Ell) for ensuring a low and constant output impedance 
and arbitrary polarity of the measuring pulse to the 
output connector. 

The suitably shaped voltage taken from the output cir- 
cuit of the tube E4 triggers a further monostable multi- 
vibrator which employs the tube E5. This multivibrator 
produces a rectangular voltage of controllable dura- 
tion, for setting the difference between the sync and 
triggering pulses. This voltage is again derivated by the 
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kladny impuls ze sestupneho cela impulsu multivibra- 
toru s E5 je nadale upraven v tvarovadm stupni EG 
a slouzi jako zdroj soubehovych impulsd o konst antni 
iifce, ktere jsou vyvedeny na konektor K (obr. 1)* 

lmpulsovy generator Ize spoustet startovacimi impufsy 
z vestaveneho volnobezneho multivibratoru s plyimle 
menitelnym kmitoctem, ne bo externlm napeti m se sinu- 
sovym nebo obdelmkovjfm prubehem a kladny mi nebo 
zapornifmi impuisy, ktere privadime na vstup vnejsi 
synchronizace, Synchronizacni napeti je vedeno podle po- 
larity a tvaru prubehu do tvarovacich obvodd, kde je 
vhodne zpracovano, aby byla zajistena presna funkce 
impulsoveho generdtoru. 

TECHNlCKfi ODAJE 

Mirny impuls; olynule promenny v sesti rozsazich: 
0,1 fits; 0,3 w s ; 1 ^s; 3 pS: 10 30 fi s 

Nabeh impulsft: <35 m^s 

Dobeh impulsu: <50 rUjus 

Vystupnx napeti: 

Kladny impuls pri zatezi 75 O: >7,2 Vss 
Zdporny impuls pfi zatezi 75 13: >7,2 Vss 

Sirka merneho i soubehov£ho impulsu je mefena na 
hladine odpovldajici 0,5 U max* 

T I 

Nejvyssi plnenl: ^ — 
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derivation transformer L3 and suitably shaped by the 
semi-conductor diodes E21 and E26. The received posi- 
tive pulse from the pulse decay- time of the multivibra- 
tor fitted with E5 is adjusted' in the shaping stage EG 
and serves as a source of sync pulses of constant du- 
ration which are connected to the connector K (Fig. 1), 

The pulse generator can be triggered by pulses from 
the built-in flywheel multivibrator of continuously con- 
trollable frequency, or by an external voltage of either 
sinusoidal or rectangular waveform and by positive or 
negative pulses which are connected to the input of the 
external synchronization. The sync voltage is connec- 
ted, according to the polarity and waveform, to the 
pulse shaping circuits, where it is suitably processed 
so as to ensure exact operation of the pulse generator* 

TECHNICAL DATA 

Measuring pulse: Continuously controllable in six 

ranges: 

0,1 t usec; 0 n 3 ,asee; 1 ^sec; 3 ^sec; 
10 ^sec; 30 ^sec 

Pulse rise time: <35 m^sec* 

Pulse decay time: <50 m^sec. 

Output voltage: 

Positive pulse (75 ohms load): >7.2 V p . p 

Negative pulse (75 ohms load): >7,2 V P - P 

The duration of the measuring and sync pulses is ex- 
pressed at a level corresponding to 0*5 U max: 

T P _ 1 

T rt ;p 10 



Max* pulse/interval ratio: 



Pokles vrcholu impulsu na 10 ^sec pri zatizeru 75 ohmu 
— 1 %. Casove zpozdeni merneho impulsu vtici spousti- 
cimu impulsu: 

pr epinacem 1,5 — 5 — 10 — 30 + 20 % 

pri plneni T« po &j / Topak max. 1 : 15. 
Funkcne vyhovuje -do plneni 1 : 3 {T ap oM so 
pri vyssfm plneni zkrati). 



Pol oho va modulace: 

Na rozsahu zpozdeni 

30 max. ± 30 % ) nastaven£bo zpoMe- 

10 (us max. ± 30 % !■ ni pri moduiacnim 

3 fus max. ± 20 % J napeti asl 4 Vss 

Sire pasma polohove modulace (pri poklesu o 3 dB): 

2 Hz— 1500 Hz 



Soubehovy impuls: 
sfrka; 

nabeh impulsu: 
napeti : 

Kladny Impuls, 



asi 0,25 fts 
asi 100 mjus 
>10 Vss 

vystupni impedance 200 Q 



Casove zpozdeni soubehoveho impulsu vtici spouste- 
cimu impulsu: 

1—50 ps ve 4 rozsazlch: ljus — 2^s — 
5 ps — 15 .us — 50 fis pri plneni T zpu M /T opa k 
max. 1 : 15, Funkcne vyhovuje do plneni 
1:5 (T Ept vS f r se pri vyssim plneni zkrati). 



Tilt of the pulse top to 10 ^sec at a load of 75 ohms 
— 1 %. Time delay of the measuring pulse in relation 
to the triggering pulse: 

Switch-controlled 1*5 — 3 — 
— 10 — 30 ^sec ± 20 % at a 
ratio of Tdeii r / T £ep — max* 

1 : 15. Suitable up to a ratio of 
1:3 (T at a higher ratio 
is shortened). 

Position modulation: With the following delay ranges 
set: 

30 fisec max, ± 30 % ) Of the adjusted delay at 
10 ^sec max ± 30 % l a modulation voltage of 

3 ^sec max. ± 20 o/o J 4 V peak ‘ 

Bandwidth of the position modulation (for a drop of 
3 dB): 

2 c/s to 1,500 c/s. 

Sync pulses: Duration: 0.25 ^sec approx. 

Pulse rise-time: 100 rnusec approx. 

Voltage: >10 V peak-to-peak. 

Positive pulse, output impedance 200 ohms. 

Time delay of the sync pulse in relation to the trig- 
gering pulse: 

1 to 50 ^see in 4 ranges: 1 ^sec — 2 fisec 

— 5 /iSec — 15 ftsec — 50 ^sec at a ratio 

of Tdeky/Tmp = max. 1 : 15. Suitable up to 
a ratio of 1 : 3 (Tdei&y at a higher ratio is 
shortened). 
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Spousteni (synchronlzace): 



Vnitfnl: 


kmitoctovy rozsah 100 Hz — 30 kHz, plynule 
nastaveni v 6 rozsazich: 100 Hz — 300 Hz 
— 1 kHz — 3 kHz — 10 kHz — 30 kHz, 


VnejSi: 


sinusovy a obd^lnikovy prftbeh 
kmitoEtovy rozsah 10 Hz— 150 kHz 
vstupnl napeti 0,5 Veff min.— 50 Veff max. 


Impulsm: 


kmitoctovy rozsah 0—150 kHz 
minim alni sirka 0,1 jus 

vstupni napeti ± 7 Vss min, az ± 50 Vss 
max. 


PFesnost: 


Gbe stupnice pristroje (d£lka m^rneho im- 
pulsu jemnd, kmitocet vlastnl synchronizace 
jemne) slouzi jen k hrubemu odecteni 
(chyba mftze dosdhnout asi 20 %). Pro 
presne meireni delky impulsu pouziva se 
synchroskopu, Pri pozadavku presn£ho opa- 
kovaciho kmitoctu se pouziva vnejsihc bu- 
zenh Vsechny uvad£n£ tolerance plat! pri 
napajeni pristroje ze site pres stabiliscltor 
Krizik ST 500, Kolis&ni sifoveho napeti 
se projevi kolisanim amplitudy vystupnlho 



impulse. 

Osazenl elektronkami: 

5XECCS5, 3X6F32, 3XEL83, lXEZ8i, 

14X3NN41. (Pri vymene elektronek je nut- 
no do'stavit pnslusnG obvody,) 
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Triggering (or synchronization): 



Internal: 


Frequency range: 100 c/s to 30 kc/s f conti- 
nuously controllable in 6 ranges: 100 c/s 
300 c/s — 1 kc/s — 3 kc/s — 10 kc/s — 
30 kc/s. 


External: 


Sinusoidal or rectangular waveforms. Fre- 
quency range: 10 c/s to 150 kc/s. Input vol- 
tage: 0,5 Vr.m.s. min. to 50 Vr.m.s, max. 


By pulses: 


Frequency range: 0 to 150 kc/s. 

Min. duration: 0,1 ^sec. 

Input voltage: ± 7 V peak-to-peak min, 

to ± 50 V peak-to-peak 
max. 


Accuracy: 


The two dials of the instrument (duration 
of the measuring pulse fine, frequency of 
the internal synchronization fine) are ap- 
plicable only for coarse reading (the error 
can reach approximately 20 %). 

For accurate measurement of the pulse du- 
ration, a synchroscope has to be used. 
When an accurate repetition rate is requi- 
red, then external drive must be employed. 
All the listed tolerances are valid with the 
instrument powered from the mains over a 
Kfu2lK ST 500 stabilizer. Mains voltage 
fluctuations cause amplitude fluctuations of 
the output pulses. 



Tube complement: 

3X6F32, 5XECC85, 3XEL83, 14X3NN41, 

1XEZ81 (When exchanging a tube, it is es- 
sential to readjust the pertaining circuit.) 



Napajenh 220 nebo 120 V ± 10 °/o 50 Hz 

Prikon: <100 VA r 1 H! 

Fristroj funkene vyhovuje pfi sifovem napeti 220 nebo 
120 V ± 10 %. 

Jisteni: tavna pojistka pro 220 V ;1 A/250 V 

tavna pojistka pro 120 V : 2 A/250 V 
tavna pojistka anodova: 0,25 A/250 V 

Rozmery; 490x165X340 mm 

Vaha: asi 20 kg 

Prislusenstvi: 

Privodni sifovd sMra t 2 koaxialni z£strcky, 
sa£ek s nahradnlmi pojistkami. 



Powermg; 220 V or 120 V ± 10 % t 50 c/s. 

Power consumption: 

<100 VA 

The instrument operates reliably with a 
mains voltage of either 220 V or 120 V 
± 10 Vo. 

Protective devices: 

Fuses: 1 A/250 V for 220 V 

2 A/250 V for 120 V 
Anode fuse: 0.25 A/250 V 

Dimensions: 490X165X340 mm 

Weight: 20 kg approx. 

Accessories: 

Mains connection cord, 2 coaxial plugs, bag 
with spare fuses. 
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FfclPOJENl A PftEPfNANl SlTOVfiHO NAPfrt'f 



Fred pfipojenim pristroje na sit nutno zkontrolovat, zda 
volid sifoveho napetl na zadnt stene pristroje je nasta- 
ven na spravne sitove napetl a jsou-Ii v drzacich po- 
jistek vlozky o spravne hodnote. Z tovarny je prlstroj 
prepojen na 220 V — valid je nastaven tak, 
ze tidaj „22(T je pod trojuhelnikovou znac~ 
kou (obr. 4). Je-li nutne pfepojit prlstroj 
na 120 V, uvolmme zajisfovacl pasku, vy- 
tahneme prepmaci kotoucek, paotocime a 
opet zasuneme tak, aby pod trojuhelnikovou 
znackou by I tidaj „120". Zajistovaci pSsku 
opet upevnime. Pri prepojovani pristroje na 
jine sifove napetl je treba vymenit i pojist- 
ku, Hodnoty pojistek pro obe sftova napetl ^ 

jsou tivedeny v odstavci Technicke tidaje. 

Spojen! kostry pristroje s ochrannym vodicem je pro- 
vedeno tretim vodicem v sit'ove snufe. 




MfiftENl 

Pristroj zapneme sifovym vypinaeem L na pfednim pa~ 
nelu {obr. 1). Zapnuti pristroje je indikovlno rozsvice- 
nlm kontrolni zarovky M, Fo zapnut! prlstroj e nutno 
vyckat asi 5 minut, az se teploty v prlstroji castecne 
vyrovnajl. 
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CONNECTION TO THE MAINS AND MAINS VOLTAGE 
SELECTION 

Before connecting the instrument to the mains, it is 
essential to check whether the mains voltage selector 
on the back panel of the instrument is set to the 
available mains voltage and whether the fuses in the 
fuse holders are of the correct values. The instrument 
is set to 220 V by the makers — the voltage 
selector is set so that the indication „220 s * is 
below the triangular mark (Fig. 4). If it is ne- 
cessary to connect the instrument to 120 V, 
then the retaining strip has to be loosened, 
the disc of the voltage selector pulled out 
and turned so that the indication „12G A< is 
below the triangular mark, then it has to 
be pushed .home again, and the retaining 
strip has to be fixed anew. Whenever the 
instrument is switched to another voltage, 
the mains fuse has to be exchanged. The 
Fig. 4. values of the fuses for both mains volta- 
ges are given in the section ^Technical data u . 
The framework of the instrument is connected to the 
zero conductor of the mains via the third conductor of 
the mains cord. 



MEASUREMENT 

The instrument is switched on with the control L which 
is on the front panel (Fig. 1). When the pilot lamp M 
lights up, it indicates that the instrument is powered. 
After switching on, approximately 5 minutes must 
elapse to allow the temperature inside the instrument 
to become partially equalized. 




Vestaveny generator spoustecich impulse uvedeme 
v cinnost pfepnutim prepinace „SYNCHR0NIZACE" 
oznacenym. na obr. 1 jako C do polohy „VLASrNi . Roz- 
sah kmitoctu spousteciho generatoru nastavime pfepi- 
naeem ,,KMITQCET VLASTNl SYNCHHONIZACE HRUBE" 
— qbr. 1). Pozadovany kmitoeel nastavime knofllkem 
se stupnici* oznacenym „JEMNE" (A), urmstenym nad 
prepinacem B. Pouzijeme-li ke spouit£nl vnejsiho na- 
peti, ktere privedeme na svorky „VNEJSl SYNCHRONI- 
ZACE" (O), prepneme prepinac „SYNCHRONIZACE" (C) 
do prlslusne polohy podle toho, provadime-Ii spouitem 
generatoru impulse, sinusovym prbbeh^n, nebo impel- 
sent kladne, pripadne zapornd polarity, 

Zpozdeni merneho impulse je nastavitelne jen stupno- 
vite prepinacem „ZPOZDENl MERNfiHO IMPULSU (F). 

Zpozdeni soubehoveho impulse regulujeme stuphovite 
prepinacem „ZP02DEN! SGUBEHOVEHO IMPULSU” <D) 
a plynele otacenim knofllku „JEMNE (E). Tinito po- 
psanym postupem provadime spousteni generatoru mer- 
neho a soubfrhoveho impulsu se vzajemnym casovym 
posuvem, urcenym nastavenym zpozdenim. 

Merny impels je vyveden na z&suvku koaxi&lniho ko- 
nektoru, oznacenou „VYSTUP MERNEHO IMPULSU (J)> 
Polar it a merneho impulsu se prepinfi prepinacem „PO- 
LARITA" {!), cisla u poloh tohoto prepinace udavaji ve- 
likost vystupniho napeti naprazdno. Vystupni impedance 
kladneho impulsu je 75 O, zaporneho impulsu 320 



The built-in generator of triggering pulses is^set in 
operation by switching the control ^TRIGGERING", mar- 
ked C in Fig. l h to the position „INT“. The frequency 
range of the triggering generator is set with the switch 
,JNT. TRIGGER -FREQUENCY COARSE” (B in Fig. 1). 
The required frequency is adjusted exactly with the 
dial marked „FINE" (A) which is above the switch B + 
If an external voltage is applied for triggering, it has 
to be connected to the terminals „EXT. TRIGGERING” 
(0) f then the switch „TRIGGERING“ (C) has to be set 
to the appropriate position according to whether the 
triggering of the generator has to be carried out by 
a sinusoidal waveform, or by a positive or negative 
pulse. The delay of the measuring pulses is controllable 
only in steps with the switch ^MEASURING PULSE DE- 
LAY” (F), 

The delay of the sync pulse is controlled in steps with 
the switch „SYNC PULSE DELAY" <D) and continu- 
ously with the control „FINE" (E), In this manner the 
generator of the measuring pulse and the generator of 
the sync pulse are set in operation with a mutual time 
difference determined by the selected delay. 

The measuring pulse is connected to the socket of the 
coaxial connector marked ,, MEASURING PULSE OUT- 
PUT"; (J)i. The polarity of the measuring pulseus switched 
with the control , .POLARITY" (I); the numbers at the 
positions of this control indicate the magnitude of the 
output voltage without load. The output impedance of 
the positive pulse is 75 ohms, and of the negative pulse 
320 ohms, 

’ If the voltage of the measuring pulse is taken from the 
generator by a coaxial cable with a characteristic im- 
pedance of 75 ohms, and approximately 1 m long, ter- 
minating in a resistor of 75 ohms, then the voltage on 



Qdebirame-li napeti merndho impulsu koaxiftlnim kabe- 
lem o charakteristickg impedanci 75 Q, deice asi 1 m 
a zakoncenym odporem 75 Q, vznikne na nSm napeti 
o amplitude asi 6 V pro obe polarity. Nabeh merneho 
impulsu jo <55 m t us, dobeh je <50 mjus. 

Delka merneho impulsu se prepina hrube prepinaCem 
oznacenym „ DELKA MERNEHO IMPULSU HRUBE" (G). 
Jemne nastavenS delky impulsu se provadi knofllkem 
„JEMN£“ (H), umistenym nad preplnacem G. 

Soubehovy impuls kladne polarity o velikosti amptitudy 
asi 10 Vss a dob£ trvanl 0,25 fis odebirdme ze z^suvky 
koaxicilniho konektoru oznaceneho „VYSTUP SOUBEHO- 
VEHO IMPULSU" (K). 

Vystupm impedance je 200 Q. Dovolene plnenl merneho 
impulsu, tj. pomer mezi dobou trvani merneho impulsu 
Tp a dobou mezi dvema impulsy T op je urcen podle obr. 
5 vtfrazem; 

t p _ 1 

T 0 p 10 



Obr. 5. 
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it is of an amplitude of approximately 6 V for both po- 
larities. The rise time of the measuring pulse is 
<35nijusec and the decay time is <50 m^sec. 

The duration of the measuring pulse is switched coar- 
sely with the control marked ^MEASURING PULSE 
LENGTH COARSE" (G). 

Fine setting of the measuring pulse duration is carried 
out with the control „F1NE" (H) which is above the 
switch G. 

The sync pulse of positive polarity and of an amplir 
tude of approximately 10 V peak-to-peak and of a du- 
ration of 0.25 jusec, can be derived from the socket of 
the coaxial connector marked H 5YNC PULSE OUTPUT" 
(K), The output impedance is 200 ohms. The permis- 
sible pulse/interval ratio of the measuring pulse, i. e. 
the ratio between T P , which is the duration of the mea- 
suring pulse, and T iev , which is the time between two 
pulses, determined according to Fig, 5 by the relation: 

— H T P _ 1 

' Trep 10 



; Fig. 5. 

r 





Volbu vhodne delky merneho impulsu T nam usnadnt The selection of a suitable measuring pulse duration 

graf na obr, 6 . T P is facilitated by the diagram in Fig, 6 . 



Gbr. 6. 



Fig. 6. 
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Graf na obr. 6 vyjadruje z&vislost: 




ziskanou dosazenim vyrazu: 



1 




do vzorce: 

T op 10 

Krivka nam ohranicuje srafovanou oblast, ve kterd jo 
cinitel plneni T p : T op vets! nez 0,1 a elektronky v kon- 
covem stupni generatoru jsou pretizeny, V grafu je zna- 
zornena volba maximalne pfipustne doby trvam mer- 
neho impulsu T Pl ktera pfi opakovacim kmitoctu f op = 
= 20 kHz cim 5 fi sec. Volime-li napr* T P = 4 ^sec, je 
pri f & p = 20 kHz cinitel plneni T r : Top mens! nez 0,1, 
coz nem na zavadu. Z grafu je zrejrne, ze T P — 30 ,usec. 
mozno volit pro kmitocty od 0 az do f cp — 3,33 kHz, 
ktery je hranicni, Pro f op = 150 kHz je T P maximal- 
m = 0,66 /i sec. 
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The diagram in Fig. 6 expresses the relation: 



i 




obtained by setting: 

1 

Trep “ 

Irep 

into the formula: 

Tj-ep 10 

The curve limits the hatched area in which the ratio coef- 
i'icient T p : Trep is greater than 0.1 when the tubes in 
the final stage of the generator are overloaded. In the 
diagram is indicated the selection of the maximum per- 
missible duration T P of the measuring pulse, which at 
a repetition rate of f r «p = 20 kc/s amounts to 5 pi sec. 
If, for example, the value of T P =4 ^sec is chosen, 
then at f rep = 20 kc/s, the ratio coefficient T P : T-«p 
is smaller than 0*1, which is not a fault. It is clear from 
the diagram that T P = 30 ftsec can be selected for the 
frequencies from 0 to f ra p = 3.33 kc/s, which is the 
limit* For f r Cp — 150 kc/s, Tp is maximum 0,66 jusec. 
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Soubehovy impute je imped sem pomocnym a slouzi pro 
synchronized (spousteni) casove zakladny osciloskopu 
(synchroskopu). 

Zvolenym nastavenim zpozdeni soubehovdio imputeu 
a merneho imputeu Ize docilit toho, aby pfi dane casove 
zakladne osciloskopu byl videt nabeh, dobeh nebo cety 
impute. 

Meimy impute Ize polohovc modulo vat vnejsim napetim. 
Pro privod modulacnlho napeti slouzi vstupm svorky N 
oznacene „POLOHOVA MODULACE 4 Vss“, 

Upozorneni: Pri prekroceni dovolen£ho plneni merneho 
imputeu jsou ohrozeny elektronky v konco- 
vem stupni. 



The sync pulse is an auxiliary pulse and serves for the 
synchronization (or triggering) of the time base of an 
oscilloscope (or synchroscope). 

By selecting a delay of the sync pulse and of the mea- 
suring pulse, it can be achieved that with a certain time 
base of the oscilloscope, the rising edge, or the trailing 
edge, or the whole pulse can be displayed. 

The measuring pulse can be position-modulated by an 
external voltage* For the connection of the modulation 
voltage, the input terminals N marked ^POSITION MCte 
DULATION 4 V FE AK-TG - PEAK ' 1 are provided. 

Note: When the permissible pulse/interval ratio of the 
measuring pulse is exceeded, the tubes in the 
final stage are endangered. 
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Resistors: LIST OF ELECTRICAL COMPONENTS 



No, 


Type 


Value 


Max. load 


Tolerance 
± % 


Standard CSSR 


Rl 


carbon layer 


820 k£2 


0.5 W 


5 


TR 102 M82/B 


R2 


carbon layer 


16 k U 


0.5 W 


5 


TR 102 16k/B 


R3 


carbon layer 


16 k a 


0.5 W 


5 


TR 102 16k/ B 


R4 


carbon layer 


4.3 k a 


0.5 W 


5 


TR 102 4k3/B 


R5 


carbon layer 


6,2 kQ 


1 W 


5 


TR 103 6k2/B 


R6 


carbon layer 


100 kQ 


0.5 W 


10 


TR 102 Ml/A 


R7 


carbon layer 


5.1 k Q 


0.25 W 


5 


TR 101 5kl/B 


RS 


carbon layer 


470 kQ 


0.25 W 


10 


TR 101 M47/A 


RIO 


carbon layer 


620 kQ 


0.5 W 


5 


TR 102 M82/B 


Rll 


potentiometer 


50 kQ 


0.5 W 


— 


WN 694 01 50k/N 


R12 


potentiometer 


100 kQ 


1 W 


— 


IAN 696 06 


R13 


carbon layer 


16 kQ 


0.5 W 


5 


TR 102 16k/ B 


R14 


carbon layer 


1.5 kQ 


0.5 W 


10 


TR 102 Ik 5/ A 


R15 


carbon layer 


1 kQ 


0.5 W 


10 


TR 102 Ik/A 


R16 


carbon layer 


47 kQ 


0.5 W 


10 


TR 102 47k/A 


R17 


carbon layer 


470 kQ 


0.25 W 


10 


TR 101 M47/A 


R18 


carbon layer 


33 kQ 


2 W 


5 


TR 104 33k/ B 


R19 


carbon layer 


1 M Q 


0.25 W 


10 


TR 101 1M/A 


R20 


carbon layer 


200 Q 


0.25 W 


5 


TR 101 200/B 


R21 


carbon layer 


200 n 


0.25 W 


5 


TR 101 200/B 


R22 


carbon layer 


loo a 


0.25 W 


10 


TR 101 100/A 


R23 


carbon layer 


22 kQ 


0.25 W 


10 


TR 101 2 2k/ A 


R24 


carbon layer 


62 kQ 


0.5 W 


5 


TR 102 62k/B 


R25 


carbon layer 


5.1 kQ 


0.25 W 


5 


TR 101 5kl/B 


R26 


carbon layer 


16 kQ 


1 W 


5 


TR 103 16k/B 


R27 


carbon layer 


510 kQ 


0.5 W 


5 


TR 102 510/B 


R28 


carbon layer 


100 kQ 


0.25 W 


10 


TR 101 Ml/A 


R29 


carbon layer 


1 kQ 


0.5 W 


10 


TR 102 lk/A 


R3G 


carbon layer 


3.3 kQ 


0.5 W 


10 


TR 102 3k3/A 


R31 


carbon layer 


1 kQ 


0.5 W 


10 


TR 102 lk/A 


R32 


carbon layer 


5.1 kQ 


0.5 W 


5 


TR 102 5kl/B 
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Value 






No, 



Type 




R33 


carbon layer 


51 


kQ 


R34 


carbon layer 


470 


kQ 


R35 


carbon layer 


1 


kQ 


R36 


carbon layer 


100 


kQ 


R37 


carbon layer 


1.00 


kQ 


R3S 


carbon layer 


100 


kQ 


R39 


carbon layer 


1 


kQ 


R40 


carbon layer 


100 


kQ 


R41 


carbon layer 


6,2 kQ 


R42 


carbon layer 


10 


kQ 


R43 


carbon layer 


10 


kQ 


R44 


carbon layer 


3.3 kQ 


R45 


potentiometer 


100 


kQ 


R46 


carbon layer 


2.4 kQ 


R47 


carbon layer 


100 


kQ 


R48 


carbon layer 


10 


kQ 


R49 


carbon layer 


22 


kQ 


R50 


carbon layer 


6.2 kO 


R51 


carbon layer 


100 


kQ 


R52 


carbon layer 


1 


kQ 


R53 


potentiometer 


10 


kQ 


R54 


carbon layer 


3,6 kQ 


R55 


carbon layer 


1.2 kQ 


R56 


carbon layer 


3.3 kQ 


R57 


potentiometer 


100 


kQ 


R58 


carbon layer 


2.4 kQ 


R59 


carbon layer 


20 


kQ 


R60 


carbon layer 


3.3 kQ 


R61 


carbon layer 


5.6 kD 


R62 


carbon layer 


3 


kQ 


R63 


carbon layer 


43 


kQ 


R64 


carbon layer 


2 A kQ 


R65 


carbon layer 


200 


Q 


R66 


potentiometer 


£5 


kQ 



Max- load 



Standard CSSR 



Tolerance 

± % 



0,5 W 


5 


TR 102 51k/B 


0.25 W 


10 


TR 101 M47/A 


0.25 W 


10 


TR 101 lk/A 


0.5 W 


5 


TR 102 Ml/B 


0,25 W 


10 


TR 101 Ml/A 


0.25 W 


10 


TR 101 Ml/A 


0.25 W 


10 


TR 101 Ik/ A 


0.25 W 


10 


TR 101 Ml/A 


0,25 W 


5 


TR 101 6k2/B 


1 W 


5 


TR 103 lOk/B 


0.5 W 


5 


TR 102 lOk/B 


0.5 W 


5 


TR 102 3k3/B 


0.25 W 


— 


TP 180 10E Ml/N 


0,5 W 


5 


TR 102 2k4/B 


0.5 W 


5 


TR 102 Ml/B 


1 W 


5 


TR 103 lOk/B 


0.25 W 


10 


TR 101 22k/A 


0.25 W 


5 


TR 101 6k2/B 


0.25 W 


10 


TR 101 Ml/A 


0.25 W 


5 


TR 101 lk/B 


1 w 


— 


IAN 696 05 


0.25 W 


5 


TR 101 3k6/B 


0.5 W 


10 


TR 102 Ik2/A 


0.5 W 


5 


TR 102 3k3/B 


0.25 W 




TP 180 10E Ml/N 


0,5 W 


5 


TR 102 2k4/B 


0.5 W 


5 


TR 102 20k/B 


0.5 W 


10 


TR 102 3k 3/ A 


0.5 W 


5 


TR 102 5k6/B 


0.25 W 


5 


TR 101 3k/B 


1 W 


5 


TR 103 43k/B 


0,5 W 


5 


TR 102 2k4/B 


0.25 W 


5 


TR 101 200/B 


0.5 W 


— 


WN 694 01 25k/N 
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No. 


Type 


R67 


potentiometer 


R70 


carbon layer 


R71 


carbon Layer 


R72 


carbon layer 


R73 


carbon layer 


R74 


carbon layer 


R75 


carbon layer 


R76 


carbon layer 


R77 


carbon layer 


R78 


potentiometer 


R79 


carbon layer 


R80 


carbon layer 


R32 


carbon layer 


R83 


carbon layer 


R84 


carbon layer 


R85 


carbon layer 


R87 


carbon layer 


R83 


wire-wound 


R90 


carbon layer 


R91 


carbon layer 


R92 


carbon layer 


R93 


carbon layer 


R94 


carbon layer 


R95 


carbon layer 



Ra — R71 + R93 in series 
Rb “ R82 + R94 in parallel 



Value 



Max. load 



Tolerance 

± % 



Standard CSSR 



1 


k Q 


390 


a 


300 


a 


2 


kQ 


51 


k a 


620 


n 


100 


kQ 


2.2 


k Q 


3.3 kO 


10 


k O 


39 


kQ 


39 


kQ 


620 


Q 


1 


kQ 


390 


Q 


110 


kQ 


100 


kQ 


1 


kQ 


390 


a 


22 


Q 


no 


kQ 


330 


O 


620 


Q 


430 


a 



1 

0.5 

1 

0.25 

1 

2 

0,25 

0.5 

0.25 

0.5 

0.5 

0.5 

1 

2 

2 

0.25 

0.25 

8 

0.5 

0.25 

0.25 

1 

1 

0.25 



W 

W 

W 

W 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 

w 



5 

5 

5 

5 

5 

10 

10 

10 

xo 

10 

5 

10 

5 

5 

10 

10 

5 

5 

5 

5 

5 



IAN 696 04 
TR 102 390/B 
TR 105 300/B 
TR 101 2k/R 
TR 103 51k/R 
TR 104 620 /B 
TR 101 Ml/A 
TR 102 2k£/A 
TR 101 3k3/A 
WN 694 01 lOk/N 
TR 102 39k /A 
TR 102 39k/A 
TR 103 620/B 
TR 104 lk/ A 
TR 104 390 /B 
TR 101 Mll/B 
TR 101 Ml/A 
TR 626 lk/A 
TR 102 390 /B 
TR 101 22 
TR '101 Mll/B 
TR 103 330/B 
TR 103 620/B 
TR 101 430/ B 



Capacitors ; 



No. 


Type 


Value 


Max. D. C. 
voltage 


Tolerance 
± % 


Standard CSSR 


Cl 


ceramic 


47 pF 


350 V 


10 


TK 332 47/A 


C2 


ceramic 


150 pF 


350 V 


5 


TK 332 150/B 


C3 


mica 


430 pF 


500 V 


5 


TC 211 430/B 


C6 


mica 


1,300 pF 


500 V 


5 


TC 212 Ik3/B 


C8 


paper 


3 t 90G pF 


250 V 


10 


TC 152 3k 9/ A 


CIO 


paper 


3,900 pF 


250 V 


10 


TC 152 3k9/A 


C12 


mica 


1.300 pF 


500 V 


5 


TC 212 Ik3/B 


C14 


mica 


470 pF 


500 V 


5 


TC 211 470/B 


C16 


ceramic 


10 pF 


500 V 


10 


TK 334 10/A 


C17 


ceramic 


150 pF 


350 V 


5 


TK 332 150/B 


CIS 


trimmer 


45 pF 


500 V 




TK 810 45 


C19 


MP box^type 


2 fiF 


160 V 


— 


TC 455 2M 


C20 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C21 


paper 


0.1 n F 


400 V 


— 


TC 122 Ml 


C22 


paper 


0.1 (iF 


400 V 


— 


TC 122 Ml 


C24 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C25 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C26 


paper 


10,000 pF 


400 V 





TC 122 10k 


C27 


electrolytic 


32 fj,F 


450 V 




TC 529 32M 


C28 


electrolytic 


100 fiF 


12 V 


— 


TC 526 G1 


C29 


electrolytic 


32 h F 


450 V 


— 


TC 529 32M 


C30 


paper 


0.1 ^F 


400 V 


— 


TC 122 Ml 


C31 


paper 


0.1 ^F 


400 V 




TC 122 Ml 


C32 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C33 


electrolytic 


32 fiF 


450 V 


— 


TC 529 32M 


C34 


paper 


0.39 fiF 


160 V 




TC 120 M3 9 


C35 


paper 


2,200 pF 


400 V 


— 


TC 122 2k2 


C36 


paper 


1.500 pF 


400 V 


■ — 


TC 122 IkS 


C37 


MP box-type 


2 ftF 


160 V 


— 


TC 455 2M 


C36 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C39 


paper 


0.1 fiF 


400 V 


— 


TC 122 Ml 


C40 


ceramic 


270 pF 


250 V 


10 


TK 330 270/A 


C41 


trimmer 


45 pF 


500 V 


— 


TK 810 45 


C42 


mica 


120 pF 


500 V 


10 


WK 714 07 120/A 
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No, 


Type 


Value 


Max. D. C. 
voltage 


Tolerance 
+ % 


Standard CSSR 


* M3 


mica 


430 


pF 


500 V 


5 


WK 714 00 430/B 


c:44 


mica 


1,500 


pF 


500 V 


5 


TC 212 Ik5/B 


C45 


mica 


2,000 


PF 


500 V 


5 


TC 212 2k/B 


C46 


paper 


1,500 


pF 


400 V 




TC 122 lk5 


C47 


mica 


510 


pF 


500 V 


5 


WK 714 08 510/B 


C48 


paper 


22 ( 00Q 


pF 


160 V 


— , 


TC 120 22k 


C49 


mica 


180 


pF 


500 V 


5 


WK 714 08 180/B 


, C51 


ceramic 


68 


pF 


600 V 


5 


TC 310 68/B 


C53 


ceramic 


100 


pF 


250 V 


10 


TK 330 100/A 


C54 p 55 


paper 


0.1 


fF 


400 V 


— 


TC 122 Ml 


C56 


paper 


1,000 


pF 


400 V 


— ■ 


TC 122 lk 


C57 


paper 


10,000 


pF 


160 V 


— 


TC 120 10k 


C58 


paper 


1,500 


pF 


400 V 


— 


TC 122 lk5 


C59 


ceramic 


27 


pF 


500 V 


10 


TK 334 27/A 


GOG 


paper 


27,000 


PF 


250 V 


10 


TC 152 27k/ A 


C61 


trimmer 


45 


PF 


500 V 


Jim 


TK 810 45 


C62 


ceramic 


68 


pF 


350 V 


5 


TK 332 68/B 


C63 


ceramic 


270 


PF 


250 V 


5 


TK 330 270/B 


C64 


mica 


510 


pF 


500 V 


5 


TC 211 510/B 


C65 


mica 


1,500 


pF 


500 V 


5 


TC 212 Ik5/B 


cm 


mica 


5,100 


pF 


500 V 


5 


TC 212 5kl/B 


C67 


electrolytic 


5 


uF 


100 V 


— 


TC 906 5M 


C68 


paper 


0.39 jiF 


160 V 


— 


TC 120 M39 


C69 


paper 


0.1 


^F 


400 V 


— 


TC 122 Ml 


C70 


paper 


10 P 0QG 


PF 


400 V 


— 


TC 122 10k 


C71 


MP box-type 


4 


^F 


160 V 


— , 


TC 455 4M 


S lea 


MP box -type 


4 


pF 


250 V 


10 


TC 475 4M/A 


C73 


MP box-type 


4 


ft F 


250 V 


10 


TC 475 4M/A 


C74 


paper 


0,1 


& 


400 V 


— 


TC 122 Ml 


C75, 76, 77 


electrolytic 


50 


M F 


450 V 


— 


TC 529 SOM 


C78 p 79 


feedthrough 


50,000 


PF 


1,000 V 


— 


WK 713 21 50k 


C80, 81 


feedthrough 


50,000 


PF 


1,000 V 


— 


WK 713 21 50k 
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Transformers and coils: 



Part 


Marking 


| ' Drawing No. 


Mains transformer 
Coil of Tl 


Tl 


IAN 661 77 
1AK 662 79 


Pulse transformer 
Coil of LI 


LI 


IAN 666 02 
1AK 586 07 


Pulse transformer 
Coil of L2 


L2 


IAN 666 05 
1AK 586 08 


Pulse transformer 
Coil of L3 


L3 


IAN 666 04 
1AK 586 09 


Pulse transformer 
Coil of L4 


L4 


IAN 666 05 
1AK 586 10 


Pulse transformer 
Coil of L5 


L5 


IAN 666 06 
1AK 586 11 


Choke coil 
Coil of T2 


T2 


IAN 650 23 
1AK 614 30 



Winding 



No. of tap 



No. of 
turns 



Wire 0 
in mm 



LlA 

LIB 

L1G 

L2A 

L2B 

L3 

L4 

L5 

LI 

LI 

L2 

LI 

L2 

LI 

L2 

L2 

LI 

LI 



1 — 2 
3— 4 
4 “ 5 

6— 7 

7— a 

9—10 

11—12 

13—14 

1 - 2 

1— 2 
3 — 4 

1— 2 
3 — 4 

1 — 2 
3 —* 4 

3 — 4 
1— 2 

1 — 2 



290 

£90 

26 

540 

540 

16 

18 

18 

250 

100 

100 

160 

100 

80 

80 

40 

135 

2400 



0.450 

0,450 

0.800 

0.300 

0*300 

1.00 

1,00 

0.670 

0.150 

0.15 

0.15 

0,150 

0,150 

0*150 

0.150 

0.150 

0.150 

0.250 
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Further electrical components: 



Component 


Type-Value 


Drawing No* 


Tube El 


ECC85 (6CC42) 




Tube E2, E4 t E5 t E7 


ECC85 (6CC31) 




Tube E3 t E6 t E8 


6F32 




Tube E9, E10, Ell 


EL83 (6L43) 




Tube E12, 


EZ81 (6Y5G) 




Tube E14— E27 


3NN41 




Glow lamp 


6 V/50 mA 


IAN 109 12 


Fuse cartridge PI 


1 A/250 V for 220 V 


CSN 35 4731 


Fuse cartridge PI 


2 A/250 V for 120 V 


CSN 35 4731 


Fuse cartridge P2 


0.25 A/250 V 


CSN 35 4731 



Note: 

Components marked IAN . - , are specially selected for application in the instrument* 
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KONST R UKCN I ZMENY 

za ueelem zlepseni funkce nebo vzhledu pristroju jsou vyhrazeny. Dalsi publikace 
a preklady pouze se souhlasem dokumentaeni skupiny vyrobmho zavodu TESLA BRNO. 

* * * 



CHANGES IN THE DESIGN 

having for purpose improvement of the function or of the external appearance of the 
instruments are reserved. Further publications and translations can be made only in 
agreement with the publication department of the manufacturer, the TESLA BRNO 

works. 
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VfZKUMNf USTAV 

PRO SDELOVACf TECHNIKU 

A. 5, POPOVA 

Merici pmthpje 



( 



novo 

PRAHA - CZECHOSLOVAKIA 



* C-P V/62 



Graf in 02 647-62 




